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(57) Abstract: The invention provides a laser beam machining 
method characterized by comprising the steps of mounting a 
protective tape (25) on the surface (3) of a wafer (la), radiating 
laser light (L) by using the back (21) of a wafer (la) as a laser light 
incidence plane with an optical converging point (P) positioned in 
a substrate (15) to thereby form a melt processing region (13) for 
melt processing by multiphoton absorption, forming, by means of 
the melt processing region (13), a cutting start region (8) on the side 
within a predetermined distance from the laser light incidence plane 
along a predetermined cutting line (5) on the wafer (la), mounting 
an expand tape (23) on the back (21) of the wafer (la), and stretching 
the expand tape (23) to thereby separate a plurality of chip-like 
portions (24) from each other that are formed by the wafer (la) being 
cut with the cutting start region (8) used as the starting point. 
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ffl&SJS 17a 2fct^ 1 CDlH^g 19a l(Cgg$^Tfe t) s Jiffiil&M 1 7 
bit'&otl 1 0£j&Ji 19a \ZttJ&~f Z>ffl&\zM 2 <DWMm 1 9 b * 



2<DlB 



19b 1 <£>IEi&® Hall, SfMiSUl 1 7 b Sr 



[0 0 5 3] 



1 7b±X*fectS2©|a 



1 9 b^dtOBftpg^fc 



SWcf-fi, ^JWr^Jfe^-f ^5*s«36*^«. ^©^^7^ ^5t*5V^Ttts 



[00 5 4] (f? 1 <D 



[0 0 5 5] 



09fc^« V— IfjDX^feSrlftWf Sfc«>0!7a/^1 a <D Iff M IEI T? 5 0 
[0 0 5 6] @18^#if§ir, £i\ ^xaI a ©Sfcffi 3 fcigfJSIflU 
! rrZ>1tlt><Dffl&-7 4Jl'J»b UTMt'- ^2 5 &*MM-fZ> (SI, HI 2 OA) , 
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[0 0 5 7] ge^T. a 1 5 <DfyU\^ WWi^fe? 4 ^ 5 

iX%JWTfejimi£S%1&f£-t 5 (S3. HI 2 OB) . r^T\ HI 2 OB fc7F$i% 

[0058] ri-c% si i 9 14 % i§i i 4 KTjkztitc u^mjimm. ioo *m 

*®2 o 5 bttfa-tZ J; 5^BHg$ixSc i-.&fc^ 

[0 0 5 9] HI 1 4&t*g| 1 9 «r#fii-i-S £ N £i\ 1 5 <D^B£i|X#t££ 

i ^at^-rs (s i o i) „ 

[0 0 6 0] tV^Ts 5«7>Jfl$ % $tR. K.U 5 JB$rW«r%J8:LT N 

/> 1 a <DZmJjfa(0%g>W)A%: (SI 0 3) 0 r*U2 N !)x^la©II 

a <£>R®2 1 l;H&Bi-5 I — if3tLO*7fe^PSrS2p^ Lfc^/Nl a 

[0 0 6 1] ^cn^l a IfAnX^g 1 0 0©<feft-£?l 0 7fci>x/Nl a 
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©is 2 i ^i^ffi u >-x i o 5 i ^ ^iRit 5 i 5 1 f 1 5o ^<Dt%, mmu 
^lt, mmm%Mi 1 7^h^^^±^^x^^^i a©ii2Uffj 

-T5 (S 1 0 5) 0 mWZthfcV^^l a 2 1 SrflHfeSj^f- 1 2 1 

tt5c 4S^*^1 2 1 ICJ; «3^$^fc»^-^{«^— ^Ml£|5 1 2 5 

tzmbii&o ^(omi^—^^m^^xm^-^^mui 2 5it m&kmytm 

1 1 7©Bim^^w^^^^yM a ©IB 2 1 Wilts i p ^I^f-^ 

m-rz) cs 1 0 7) 0 

[0 0 6 2] ^<DM&7*— i?UmUl 1 5tibll5„ .X-r— 

$J&P1 1 5fi N i©l^f-^lrS(utTZ|llXf-^l 1 3 % ZMJ5fa<D&W} 

(S109) o r^t^J: 9, tiffiMl 1 7 <DvSmft<DMj£i!)$$ 
a <£>M 2 1 W&«i-5,, ^*3> iS^^—^^S^ 12 5 ^ ^^^<5V^ 

* te&fcftmu 1 2 7 ^lt^^ 1 2 9(ci^b^ ^tuc £ 19 ^=.? 

[0 0 6 3] £Lfcpm%V> 127 {Ute^&^T^^S 103 X$;^£ tvfz&WjM 

3fc:J: 19 £^ 1 a SrZftli^lRj^Si^-tirS (Sill) 0 
[0 0 6 4] m^X, if«l 0 1 tf>6> if5fcL4r3S^$*T % U — if 
^L^r^^^l a©l!2 1 t^tti-S 0 V— L P fctKlg l 5 ©ft 

&BK:<ft:«LTV^©"C\ ^Kf«X$?6^il!ll^iS«l 3f±X*£l 5 ©F^d© 

fftx-^-^l l l^r^tb^^X^iUl^Mi^l 3^r^^-f-§^ N &5VMi#J 
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^fe^^^s^ommu&m&s 5<DfrmzMi&~tz> (sin) 0 
[oo6 5] nwm i 8 &0=m-i-%k, &(dmm2 i\zwm&<d?^ 

/UA.Xh%^?rXs<>' Kf 1 — 7°2 3 %*£mi~Z> (S5. @2 0C) „ ^3cX/<^ 

t> m x. \ttom^ i d # t>* 5 1 -e t ct v \ 

[0 0 6 6] WWfJBjfefH*fi8JC»oX!>3i^l aSrttScO^-y^^tflJ 

^2 4^Wri"-5 (S7, HI 2 1 A) . i~fc;b*> N >>3:^1 aOjl2 lfcgf 

■ 

£ U^x/n 1 a &§iJJ$ir (^w— ZrlsV) f5„ l a FWfcfi 

»f$ttsi:pii$^ mmmmmi i a^i 7 b fcgjBfsatSo ^^^1 a^js 

7— ^K<eir*S&5 0 *fc N !)xa1 a ©tl3^I®2 H^OS^llj 

[0 0 6 7] m^X s !>x/n1 & (Dim 3 fr1t&mT— 7° 2 5Kl3&^ 

j»V«rflg|ti-5 (S9, HI 2 IB) „ — 7° 2 5 ^^V&HStJ-rS i t 

a ^®3^&ffJgti"S (S11 N 021C) ) o ft*5 N ^-^ — ^2 
5 tf>flj|ftte £ 1 a (S7) ©flr»CfroTt>£V\, 
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[0 0 6 8] g^T, Dx/nI a yyvt&ft 2 4tz&W£f& (Si 

3. HI 2 2) -ttefrib, is FT— 7° 2 3Sr#3S&-e'3££te:«fc9 : ig8c© 

[0 0 6 9] W_hfftPJ Lfci 5 l-s *^*i^J^5 V if*DX^^*5VNTii, 

®2 i uttt^ i o 7±cfit5rt^-et5o-e, ^/ni a ©I 

[0 0 7 0] ^LT, ^■ : FBSJJXi:V^5m^^-ct ^^^tt^^K^-C^o 
5ii^T^5 8 ^LT, ">x/> 1 a ©IS 2 1 txdf Kf^7'2 3 lr£ 

ft 2 4 \z.ftm-fz> r. ^ z> 0 

[00 7 1] i"^fc>t)s ^WlR^S IfJlBIX^ifejC itb«Ts l a 

0*M3Jc$>SMfP4lci — if3feL«rl£gE^lt^:Tt3:§]8lfjB^^8 

i 5 ftmzmmmj&mm s «rj&£i-s ^tti^ ijoifr^«K 8 &m&t u 

[0 0 7 2] -tfrnttmc Xtii^ feXUDzfU— K 
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[0073] £fc N mm&4<Dm&tt&^i'—i?ftL<DmM0kfttek*\z£^x 

&V^J: 5 boots 3 b 1 — If 5£L Srff tt~r<5 - £ ^ai£i&^^fe5 0 ^ 

tTEG (Test Element Group) ^<Dm^^^-d^f^^fhX^^>m^hh^ 0 

[0 0 7 4] ^fc. *mmMfc%kZ> U—?1JUJLj3mXi±, t?^;^ 1 a ~7 
15 /M a I fctymi-X^Zo Zfr\H£^>X, tymMMMtiHc, 

[0 0 7 5] £fc, ^^iiStfiJ^S V— ifiPX^?fe-T?(4, x^/^Kr-/ 

[0 0 7 6] HI 2 3 fi s l^-1f*BX^(D^WJ^|^0J-t-5fc 

ft k^^mmc^ 1 3 *itm~tZa mm&m^m 1 3 &^<d£ 5 t-^-r 

StCfi. HI 1 9 ^^tlfc7n-ft- hCO^-^^^S 1 1 1 (f7^/^^Z$ft^ 
25 [pJtOM) t7fy/S113 (3^®^0?f^) t^^S^t«(EltT5 tctV\ 
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\zl£v^ mmi 5 corns xfaiz.m%zvTfgMtimmmi 3^m.^xhxw 
&9mM<D£ 5 ic&iR&mtt 1 3 r t m ± >? s 1 5 off $ 

(Jil 2 COflJfeW 

[0 0 7 7] m 2 4 fis *Hl£^liSfc £ 5 w-if Anx^^o^ 2 Hffi^iJ^^i- 
7a-ft > -FfW, 02 5 ~H! 2 7 f-± s *ISffi^fctft0H-5fci&«D»> 

1 a (DWrffimx-hZo *mMM t JbizB Lfcjfc 1 t ©tBSMSWu ( 1 ) 
S^l 5^s^< 5tliJt5^ (2) ^73iyS?3 3^£/B VNfc^u 

— ^^SrfTJbfrV^ (3) a *1SScC0^y^|f|J^2 4 bfc 

[0 0 7 8] @2 4Mt5i:, !)x/Nla©tffi3tfiT^7 P 2 

5 IrgffS (S2 1. IH2 5A) „ r©Igli, W> 1 *J60»Jfc*5tt %>^=r vzf 

[0 0 7 9] ^V N Ts !)x/n1 a(7>S®2 1 SrWB'Ji-S- (S23, 0 2 5B) 0 
-©if^ £&1 5<Dff££rMx.Wc3 0jim~5 0pmtfi< &5 i 5 JcWB'J 

[0 0 8 0] g^VNT, !)xAl a©S|l 5 ©FWC tDl^rf-JE^^ ^ 5 tC» 
oT§I»fjB^ffi^8 4-^fi£-t-S (S2 5 % @2 5C) „ g^T s ^xAlaOl 

IJt©SI2il: s rc^^^ 0 ^ Kt— ^2 3 %mMirZ> (S2 7. HI 2 6 A) „ 

r. tl 6 ©lilt ^*L-efr±$£ L fcm 1 Ht&#iJ t-*5 It 5 * 7" v -f S 3 XV S5t 
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[0 0 8 1 ] m^X, ^$r^/<^ ¥ = r—~?1 3«r#gS£*<5::£fc.ktl, §j®r 
8 Sr mM. t LT^xAla Sr*»©^y.^RSP^ 2 4 MI#rf-5 t i: t> 
^ teAO^s^^fSP^ 4*rEV»^»$"ft-S (S29, i2 6B) . 

— 7°2 3^r^(D*^#5i$^r6r<bt3:J:i9 ; ^^:co^^7 0 t>c^2 4<*>|1flK:ffllS2 

[0 0 8 2] j&l^T. flftSf 1 — ^2 5\Z$g?\-m.&MMls (S 3 1, 0 2 6 C) s 
10 {gm^r— 7*2 5 ^r^rcXN i a £>^® 3^bPJBt-T5 (S3 3,I212 7) 0 

©x@tt N ^rt^- ; etLjbaNbfe^i^W!j^*5^5^'7 i ^7 B s 9^s 1 1 tmm 

— ^2 3 4r#9S$*l>3i^ 1 a ^riTOi-SI^ (S2 9) ©fl&»JlfToTt>^V\ 

[0 0 8 3] *£Gkm\z.&& iFftix^fefcfcv^TWu JLSfi i Htfctfil 

§J»f^^fc^^^l a &mM,\Z&M1rZ>Zk&X'%Z> 0 tot, iOl — ifflOX 

[00 84] ^fCs *HJ6^»J:^S V— ^jDX*ifeH:j3V^Ttt % 1 a <£> 

S^l 5^sK*5i5t^xAi a^>a®2 1 SrWEiJUTV^,, rtltict, 

25 m^l a *r§J»f^"«r: £/&ST*t5 0 £fcs S^l 5/55Jt^ffv>^(zUt^TJ: 
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[0085] *%nm\z.vkz> u—^mn^m^^x^ 1 a <d 

10 [00 8 6] ^^»J}C#2. V— i^BX^fe^&V^Tte, 1 a <Z) 

itttf, ^jRjiiiile 134 ¥ (D&'g.mm*. 1 5 fy^<D 5 *> i- — 1f3fcAtt 
15 fglRjas*>5o — ^ ^3r*^^ Kt"— 7° 2 3 5r#35£*S it. Hl5<DSffi2 

[0 0 8 7 ] *^*«fcfi5« V— TJBX^^*5V>Tf*s ^*c*;<^ K 
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[0 0 8 8] (M3 <DmMM) 

[0 0 8 9] m 2 8 » % «fc 5 If MTjj fe<Dm 3 HJfcMSrTjH- 

5 T*fi> 15 1 *»J^T^ LfcHJ 2 0 —El 2 2 Lfttf bUm-tZo 

[0 0 9 0] ID 2 8 £i\ ? at/N 1 a Oil® 3 7" 2 

5&^3fi-5 (S4 1 N HI 2 OA) o g^-C, ^oi/M a ©SSl 5<£>|*|gBJ;^ 

mm^fe74^5^fe^xmwr&&fai&8 *jtmirz> (S4 3, @2ob) 0 m 

Vn-Cs !)x/Nla©Sffi2 1t % ^^^^^ Kv^— ^°2 3 ^i^^-T?) (S45, 

> 

10 H12 0C) 0 rtLbOX^(4, -^tL^Jb^b/c^l^JS^^jo^S^^iy^S 

i~s 5 tmMf£(Dx\ wmtemm&'gmi-Zo 

[0 0 9 1] m^X, ^Ir-^2 5tMMiltb (S4 7, HI 2 1 B) N 
^^^^2 5 3:1^^1 a 0^®3^bfJgfi-5 (S49, HI 2 1 C) 0 rtl 

b^xafi. ^r^ttJiiiiiUfcmi^iS^^fetts^^^^s 9Ms 1 1 tm 

5J&;^ITO£?f;b&v^-T;\ HI 2 IB &T>*HI2 1 C £ frbXV^ 3 l 8 fi 

[0 0 9 2] gcl^T. ^^r^^ — 7° 2 3 <£#3fi£^5 ^ £ <fc 9 s -gOl^f 

20 m*<D^y~7'W;U£-2 4 SrSLv^c^i^iirS (S5 1 N HI2 2) 0 rot# s 

^:^MT^ifux!!Ufc|^2^»!l©J: 5 1 5 &m< WM LTV>ftv^T\ 

LTs ^^^Y"r~rf2 3*^<D%^\%m^%^b\Z&K)Wk<D = 5-y-7yt 
25 g|i#2 4<DW^Fb1P.I2 6&£>lt5 0 

[0 0 9 3] ^-if^JtIX^^*5V^T}i N _BzliL7~!j| 1 MMM 
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^»(^ iff i- 5 r. t ^ # s 0 

[0 0 9 4] — I^DX^f^feteljoV^TJis _LS£ L/cgS 2 

^ifefll iridic, K-r— ^2 3Sr#SI$-ft5wi:^«t t) , SJBfr®^ 

J$ 8 Srjfi^ tLT!>x^l a Sr**o^ s/ ^IFP^- 2 4 ^HUrT 5 <b h t> 

[0 0 9 5] (f? 4 <DH*S0!l) 

[0 0 9 6] @ 2 9 fi N *^ifll'J;5 V--1faBX^feOjg 4 Sr^t" 

7o-ft-ft-fc5 0 ^WlItX^bfcBiUM^OtaS^fi, (l) £ 

^T^L/tlH 2 0—0 2 2 h ^2^»!lt-T^bfc|H2 5 h bfttf* bffi 

[0 0 9 7] 1212 9 &mWctZ> f:i\ ^cn^ 1 a ©SS 3 fc^Slv 1 — 7° 2 
5&mm-fZ> (S6 1 N HI 2 OA) 0 r.CDXgfi N ffcl^jfeWcfcttS;*^^ 
S 1 tl^f/ji©^ ^»U&ltt|l!Sr^B&i-«o !>x/n1 a (D^® 2 l Srffi 

(S6 3 N HI2 5B) 0 ^(DJlMte, $&2mMm\Z.&tfZ>* ; TyZfS> 2 3 

§JI£rF'3£7-l' ^5 Kfn v oTi»^&«c8 Sr^fifei~« (S65 N HI25C) 0 n 

[0 0 9 8] ^V^T N !>x^l a©lE2 1C S xdr^^'y Kf-y2 3^ri 
*L (S6 7, 1212 0C) % !)xa1 a D SOSnB^ffi 

$48 |:fiot!)x^l a Sr^Sjjfe©^-y^|fP^2 4 {^®f L (S6 9, HI 2 1 

a) s i%mT—-y2 5^mnm^mMi, (s 7 1, 02 ib> > ^2 5 
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£r^^l a (O&MSfrbMM L (S73, H2 1C) s K^ — 7° 2 

(S7 5, 022) o zLiih<Diim-t, s tn : efa±Tfcvtz.%$imMM\z33 

tfZXTyZfS 5~S 1 3 t«©T% nmteWlW %:%!&-t?> 0 fcfcU #21 
S15 <£>ff £teEI 2 OC, II 2 1 A— 2 1C. Rt>*EI 2 2 \Z.7^^^1t.WR 15i 
(S6 9) Oil^ott)SV\ 

[0 0 9 9] 3jcH»J^5 IfJBX^Scfc^-Ctex ±ft Vfrm 1 
10 kWlffi&W.&fcXy) N !>;c^l a/^$W1^4^i-3m^-:fcV^-C 1 b£3^1 a 

1 a ©St 1 5 fc5 <fc 5 t!)x/N 1 a <£>^ffi 2 1 LTV^o w 

15 ^i-itT^^^^l a Sri t)*»SrS<«J»fi-Siit36S-t?#5„ 

[0100] ^Jte^fc^S If JPX^jfeT?tt N 0 l Hi«S0!l£ IrI*^ 

*«xM a^^?rm-t-S^i:^«t«9§J^®^^8Srjg^Ci: LT!)x/n1 a 
Sr«[«fc©^" !x ^tWfU^- 2 4Kij0$rb-CV^ o rtitaot, #WiB/£$IJfc 8 Srjg 

20 [oioi] ;^±, «p^o^»fli^.^W!l^cov^Tm-ffl^'mK b^^ s 

[0102] #ijx.fc£, ±|HUfc^»^S:t>^lg#iJ^*5VNTfi»«!: IT^i 

25 wm±.<omm»!m& 

[oio3] £A±mw Lfc «t 5 *ISW^* -ifanx^rifem i^il An 
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^ifeK: «ttt«v jDx^feife*sa^ <Dffiam$ktt-+ zw&\z.m^x t^awist* 
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ffimnuT-zt^yocytyM^fev ^ ^ws^xmm is—fytAHmfa bmfev&mfcw 
2. sfrfES^±jj:«»»tfetbfeaaa5^^tf¥K^o^x^«!jSr-gj 

B&IBJPXM*4bOS«flB8rJBasflil03Effi^Sl7 a frJ* $r^* U Hfrf&&nX>tffc 

tfriaan xM#i% £>i50 iff ^ S7-fytfp x oT gtr mb i — if ft Attmfr b Massif tid 

fl(rfB*PX»Jfe1fctc^SrWJpi-* £ t tz: J: «5 MfBijOISr UMMM&l&fo t LTitufB 
•3 ^IBAPX^4fe©^fB^*©ffi^S:^f!li-5xmSr{)i^5. u—if^PX^fe 0 

ft&m%rtz>^tin£ v&y£*mmz£z%cwmi&&j&i8.^ rcascif^ta 
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10 if3fc£M"t-5^£K:J: <9^MS^^r^b, i^MMIttaoT, 

mfiainx^^xD^oif -f o t stria i^— ^AMs^^Ff^sgffrttii 

SfrfB^PX*f^{-^^^P-r5^<b^J; >9 WIBmilffia^^^Mi: bTStflS 
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THtffB*PXM^5r^«DlfP^^§]»fi-S £ <b ^^ftfrlBiBX^»^Sui3^© 

^^«rf*xmsr#^«x i — if^nx^ifeo 

7. ffflB^PX^^^Huia^llf^^^^^i-SBU^s nmMJLtt&W<DM 

8. fttrf3#35tt^7-r/^A5rWlB>bPX^|-^^^*L.^^ N fflnEfifcH^-f/UA 

* 

*SKHEii© I — If #PX;fri£ 0 
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